BACKGROUND: Colorectal cancer (CRC) screening rates are low among underserved populations. High-quality patient-physician communication potentially influences patients' willingness to undergo CRC screening. Community health centers (HCs) provide comprehensive primary health care to underserved populations. This study's objectives were to ascertain national CRC screening rates and to explore the relations between sociodemographic characteristics and patient-provider communication on the receipt of CRC screening among HC patients. METHODS: Using 2014 Health Center Patient Survey data, bivariate and multivariate analyses examined the association of sociodemographic variables (sex, race/ethnicity, age, geography, preferred language, household income, insurance, and employment status) and patient-provider communication with the receipt of CRC screening. RESULTS: Patients between the ages of 65 and 75 years (adjusted odds ratio [aOR], 2.49; 95% confidence interval [CI], 1.33-4.64) and patients not in the labor force (aOR, 2.32; 95% CI, 1.37-3.94) had higher odds of receiving CRC screening, whereas patients who were uninsured (aOR, 0.33; 95% CI, 0.18-0.61) and patients who were non-English-speaking (aOR, 0.42; 95% CI, 0.18-0.99) had lower odds. Patient-provider communication was not associated with the receipt of CRC screening. CONCLUSIONS: The CRC screening rate for HC patients was 57.9%, whereas the rate was 65.1% according to the 2012 Behavioral Risk Factor Surveillance System and 58.2% according to the 2013 National Health Interview Survey. The high ratings of patient-provider communication, regardless of the screening status, suggest strides toward a patient-centered medical home practice transformation that will assist in a positive patient experience. Addressing the lack of insurance, making culturally and linguistically appropriate patient education materials available, and training clinicians and care teams in cultural competency are critical for increasing future CRC screening rates. Cancer 2017;123:4185-92.
INTRODUCTION
Colorectal cancer (CRC) ranks second among the leading cause of cancer death in the United States. 1 The overall lifetime risks of developing CRC for men and women are 1 in 21 and 1 in 23, respectively, according to the American Cancer Society (2015) . 2 The US Preventive Services Task Force (USPSTF) recommends CRC screening with several different screening strategies for all adult patients between the ages of 50 and 75 years. 3, 4 Screening and timely treatment, if needed, have demonstrated a significant impact on improving the prognosis of CRC and have been estimated to prevent 10,000 additional deaths each year in comparison with a late-stage diagnosis. 5, 6 Although CRC screening is a critical tool in combating CRC, the receipt of CRC screening remains low, especially among vulnerable and underserved populations. [7] [8] [9] [10] A lack of access to health care, insurance coverage, urban and rural disparities, and low education and income levels are important sociodemographic risk factors affecting the receipt of CRC screening. [11] [12] [13] In addition, lower screening rates and late-stage diagnoses contribute to increased disease prevalence and mortality among racial and ethnic minority groups in comparison with non-Hispanic whites. 7, 14 Beyond sociodemographic disparities, factors associated with the receipt of CRC screening include a patient's personal belief in his or her individual risk for CRC, a patient's reliance on physicians for screening recommendations, and a patient's adherence to physician recommendations and understanding of the value of prevention. [15] [16] [17] Moreover, high-quality patient-provider communication can influence a patient's willingness to follow through with CRC screening. [18] [19] [20] Furthermore, providing culturally and linguistically appropriate information to assist patients in making preventive health decisions may increase CRC screening rates, and this can be especially important for underserved, at-risk patients who are best served in a language other than English. 21, 22 The Health Resources and Services Administration (HRSA) funds nearly 1400 health centers (HCs), which operate more than 10,000 clinical service delivery sites that provide comprehensive primary health care to vulnerable and underserved populations regardless of the ability to pay. In 2015, approximately 1 in 13 people in the United States or more than 24 million patients relied on a HC for medical care in underserved communities. 23 HCs are tasked with delivering high-quality, comprehensive primary care, including CRC screening, diagnosis, and management and/or the coordination of treatment for CRC if needed. In 2012, HRSA added CRC screening to the clinical quality measures set in the annual performance reporting system for HCs, that is, the Uniform Data System (UDS). Although some progress has been made to increase CRC screening rates among HC patients (from 30.2% in 2012 to 38.3% in 2015), there remain gaps and challenges to meeting the national goals of increasing CRC screening rates and reducing CRC-related mortality. 24, 25 The primary objectives of this study were to ascertain the national patient-self-reported CRC screening rates for HC patients and to examine the influence of sociodemographic characteristics and patient-provider communication attributes on the receipt of CRC screening through the following 2 specific aims: 1) to conduct a descriptive analysis of CRC screening rates by the sociodemographic characteristics of the patient population served by HCs and 2) to investigate the association between the receipt of CRC screening and patient-provider communication.
MATERIALS AND METHODS

Data Set
This study conducted analyses with nationally representative patient data from the 2014 Health Center Patient Survey (HCPS). The survey used a 3-stage sampling design. The first-stage sampling units were the HCs (n 5 169) stratified into 10 strata by the combination of the 4 types of funding streams that a grantee might receivecommunity health center (CHC), migrant health center (MHC), health care for the homeless (HCH), and public housing primary care (PHPC)-and the grantee patient volume. Among the 169 HCs included in the first stage of sampling, data were collected from 61 CHC HCs, 47 MHC HCs, 22 HCH HCs, and 39 PHPC HCs.
The second-stage sampling units consisted of eligible sites within the HC grant scope of the project (n 5 521), where an HC might have multiple service delivery sites. All sites were selected if a grantee had 3 or fewer eligible sites in a funding program. For grantees with more than 3 sites in a funding program, 3 sites were chosen with either probability-proportional-to-size sampling or by the selection of the 3 sites with the largest patient volume. Among the second-stage sites sampled, there were 403 CHC sites, 124 MHC sites, 115 HCH sites, and 72 PHPC sites. Because some grantees had multiple funding programs and some sites were selected for multiple patient profiles, the first-stage and second-stage sampled units do not sum to the total counts of grantees or sites. The thirdstage sampling units included eligible patients who had at least 1 visit in the past 12 months to an eligible site. The final analytic sample used in this study comprised 2528 patients who met the age criterion (50-75 years) as recommended by the USPSTF and provided responses for receiving CRC screening.
The HCPS included questions from other national health surveys, such as the National Health Interview Survey (NHIS), the National Ambulatory Medical Care Survey, the Medical Expenditure Panel Survey, and the National Health and Nutrition Examination Survey, to allow national comparisons. HCPS question modules addressed the following topical areas: sociodemographic characteristics, access to care, insurance coverage, preventive screenings, oral health care, mental health care, health care utilization, and patient experience.
Dependent Variable
The receipt of CRC screening was the dependent variable of interest. This variable was measured dichotomously through an assessment of respondents' responses to the CRC screening questions of ever undergoing colonoscopy, sigmoidoscopy, and/or occult blood testing as well as the timing of the tests to determine the receipt of appropriate CRC screening according to the 2008 USPSTF recommendations.
and Systems (CAHPS) adult 12-month survey, which were incorporated into the 2014 HCPS. The 4 patientprovider communication questions included the following: 1) the provider explained things in a way that was easy to understand, 2) the provider listened carefully to the patient, 3) the provider showed respect for what the patient had to say, and 4) the provider spent enough time with the patient. Each question had 4 response optionsalways, usually, sometimes, and never-which were further dichotomized by the combination of always and usually into a single response category and by the combination of never and sometimes into another. In the multivariate analysis, responses to the patient-provider communication questions were recoded and summed to create a composite variable with values ranging from 0 to 4, which reflected the total number of patient-provider communication attributes to which subjects responded with either always or usually.
The selected sociodemographic variables were based on existing scientific literature delineating risk associations for CRC screening. The demographic measures used in the analyses were as follows: sex, race/ethnicity (Hispanic, non-Hispanic white, non-Hispanic black, or other), age (50-64 or 65-75 years), geography (urban or rural), and preferred language (English only, other nonEnglish language only, or English and non-English language). The socioeconomic factors included household income (100% of the federal poverty level [FPL], 101%-199% of the FPL, or 200% of the FPL), insurance status (Medicaid, other, or uninsured), and employment status (employed, unemployed, or not in the labor force). The Bureau of Labor defines "not in the labor force" as individuals who are neither working nor looking for work.
Analysis
We performed bivariate analyses to explore sociodemographic characteristics and patient-provider communication attributes associated with CRC screening. Chi-square tests for independence were used to determine the association between patient-provider communication attributes and HC patients' receipt of CRC screening. Using multivariate logistic regression, we estimated the adjusted odds ratios (aORs) and 95% confidence intervals (CIs) of receiving CRC screening. We conducted all statistical analyses with SAS software (version 9.3; survey procs) via Taylor series (linearization) variance estimation methods to estimate the covariance matrix of the regression coefficients while taking into account the complex sample design, which included stratification, clustering, and multistage sampling. Table 1 presents the percentages of HC patients who received CRC screening by select sociodemographic characteristics. Overall, 57.9% of the patients reported receiving a CRC screening. The percentage of CRC screening was higher for HC patients from the following sociodemographic subgroups: female patients (60.6%), nonHispanic multiracial/other patients (70.7%), patients aged 65 to 75 years (79.6%), patients with incomes between 101% and 199% of the FPL (62.7%), patients with an insurance status other than Medicaid or uninsured (69.3%), and patients not in the labor force (66.5%). Table 2 summarizes the bivariate analysis of CAHPS patient-provider communication attributes for individuals who did and did not receive CRC screening. More than 90% of the HC patients responded always or usually to all 4 patient-provider communication attributes (ie, the provider explained things clearly, listened carefully, showed respect, and spent enough time with the patient), whereas the rate was 84% for the general adult patient population. 26 As a result of the overall high percentages of positive responses across patient-provider communication measures for both patients with CRC screening and patients without CRC screening, no statistically significant differences in CRC screening were observed. Table 3 lists aORs from the multivariate logistic regression model. Sex, household income, geography, and patient-provider communication attributes were not statistically significantly associated with CRC screening when we controlled for other factors in the model. Results from the model indicated that individuals who identified as non-Hispanic multiracial/other had higher odds of receiving CRC screening (aOR, 3.65; 95% CI, 1.29-10.33) than respondents from the other racial/ethnic groups. Moreover, patients between the ages of 65 and 75 years had 2.49 times the odds of receiving CRC screening in comparison with those between the ages of 50 and 64 years. In addition, patients who were not in the labor force had more than two-times the odds of receiving CRC screening (aOR, 2.32; 95% CI, 1.37-3.94) in comparison with employed patients. However, uninsured patients had lower odds of receiving CRC screening (aOR, 0.33; 95% CI, 0.18-0.61) than those with Medicaid or other forms of health insurance. Furthermore, individuals who preferred to use a language other than English with their providers had lower odds of receiving CRC screening (aOR, 0.42; 95% CI, 0.18-0.99) than those who spoke English only or those who spoke English as well as a different language. 4, 27 The findings, compared with the Behavioral Risk Factor Surveillance System survey results, were expected because of the composition of the HC patient population, which is especially at risk for not receiving preventive screening and for encountering complications from a delayed cancer diagnosis. 28 The narrower difference between the HCPS and NHIS data may be explained by the finding that screening rates were lower among those without a usual source of care or health insurance in the general population; these factors are mitigated for HC patients, who receive primary care services regardless of their ability to pay. 4, 29 With the HC patient population being composed of racial/ethnic minorities (>60%), other underserved populations (including agricultural workers, homeless persons, and public housing residents), and non-English speakers (>20%), continual surveillance, examination of factors, and design of culturally competent primary care delivery to increase the receipt of CRC screening by vulnerable and underserved populations are warranted. 30 The receipt of CRC screening increased with age among HC patients aged 65 to 75 years to 79.6%, which exceeded the NHIS estimate of 69.4% and reached the national CRC screening goal set forth by the National Colorectal Cancer Roundtable 80 by 2018 campaign. 4, 31 This is promising news for HC patients of Medicareeligible age. However, among uninsured HC patients, the lack of health insurance continued to be a barrier to the receipt of CRC screening. 32, 33 Although the Affordable Care Act has mandated insurance coverage for CRC screening since September 2010 in many types of plans, state-sponsored low-or no-cost cancer screenings as well as programs that engage gastroenterology practices to provide subsidized or pro bono colonoscopies continue to be important for patients who are not yet eligible for Medicare and require higher cost tests because of the risk status, positive initial stool blood screening, or patient preference. [34] [35] [36] In addition, education of and outreach to HC clinicians on the effectiveness of fecal occult blood testing, including the fecal immunochemical test, will be critical for changing the current perception of colonoscopy as the best CRC screening modality and for offering inexpensive screening options. 37 It is important to discuss the potential factors contributing toward the differences in CRC screening rates when we compare patient self-report data from the 2014 HCPS (57.9%) with 2014 HRSA UDS clinically documented reporting (34.5%) from patient records, as delineated in Figure 1 . First, the agreement between patient self-reporting and medical record data on cancer screening has been found to be of moderate concordance, and patient self-report data have often led to overreporting. 38, 39 Second, UDS clinical quality measures reporting guidance on CRC screening required medical records to be obtained from other providers in the case of colonoscopy, recorded in the HC's electronic health record (EHR) system, and used in the calculation of the CRC screening rate. Although 92% of HCs had EHRs for all providers at all primary care service delivery sites, only 50.3% of US physicians overall reported having an electronic health information exchange that would allow for external clinical encounter information to be available at the point of care. 40 Therefore, the collective challenges of EHRs' design and capabilities (e.g. tracking pertinent health information, supporting effective care coordination with external subspecialty clinicians, and warranting the continual need for health information technology workarounds such as duplicate entries and the processing of scanned and/or faxed documentation, which can lead to potential user-related errors) may have contributed to the much lower CRC screening rate reported in the UDS. [41] [42] [43] [44] Good patient-provider communication has been shown to be important in many areas of health care, including the receipt of preventive services and CRC screening. 45 Our study indicated overall positive patient satisfaction with patient-provider communication at HCs, regardless of the CRC screening status. One potential explanation could be HC efforts in recent years toward patient-centered medical home transformation. The patient-centered medical home model emphasizes patient-centered care coordination, communication, and partnership with patients and families and has been associated with patient reports of high-quality care in HCs. However, patients' perceptions of communication with their health care provider may differ with individual socioeconomic and demographic characteristics. 47 Continued attention to patient engagement and satisfaction is important to meeting collective goals of improved quality, including the receipt of preventive screenings, and improved patient experience. 48 Cultural and language differences are also well-known barriers to the receipt of preventive services, including CRC screening. 49 Similarly, in our study, non-English speakers had lower odds of receiving CRC screening. Culturally and linguistically appropriate patient education materials and the cultural competency of HC providers and teams are important components for increasing CRC screening, addressing the fears of racial/ethnic minority patients, and assisting patients in making informed decisions about CRC screening within their personal context. 50, 51 Patients who identified themselves as not being in the labor force were at higher odds of receiving CRC screening in our study. According to the US Bureau of Labor Statistics, "not in the labor force" is defined as people who are neither currently employed nor seeking employment. 52 Currently, the greatest proportion of nonparticipants in the labor force reported retirement as the reason for that status. 53 Compared with individuals in retirement, individuals with employment may be hindered from seeking health care, including cancer screening, because of a lack of sick leave, the added burden of taking days off work, and/ or the fear of negative occupational outcomes caused by perceptions of job insecurity. 54, 55 This study had several limitations. The HCPS is a cross-sectional data set, so we could not make causal inferences. As mentioned previously, patient self-report data for CRC screening may contribute to overreporting in comparison with medical record data. In addition, there may have been a recall bias particularly related to selfreporting of the timing of CRC screening. The nonHispanic multiracial/other group categorization was composed of heterogeneous racial and ethnic minorities groups, and this may have influenced results toward an association with increased CRC screening. 56 
RESULTS
Implications/Recommendations
This is the first national study of patient-self-reported CRC screening rates at HCs and sociodemographic and CAHPS patient-provider communication factors associated with the receipt of CRC screening for HC patients. The high level of satisfaction related to patient-provider communication at HCs suggests significant strides toward practice transformation and the patient-centered medical home model of care, which may help to ensure continued high levels of patient experience among HC patients. Screening efforts for HC patients who are not yet eligible for Medicare will continue to be a priority. Findings related to the employment status have important policy implications for incentivizing employers to allow paid time off for workers for important preventive health care, including CRC screening, and for supporting HCs and other providers in offering extended hours and other supportive services to accommodate work schedules. Culturally competent adaptations of existing and efficacious interventions could potentially increase CRC screening for non-English-speaking patients. Future research should explore effective strategies for patient engagement in care, the impact of EHR systems on patient-provider communication, efficient health information exchange among health care providers, and system-level interventions to support increased CRC screening rates in vulnerable and underserved populations.
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